Introduction {#section1-2324709620930540}
============

CoV-2 (coronavirus-2) is a worldwide pandemic with variable severity. Inevitably, the high frequency of this disease will coexist in individuals with many other disease entities. We recognize that individuals with chronic comorbidities such as chronic obstructive pulmonary disease and heart failure have increased morbidity and mortality from CoV-2 infection. It has been noted that patients with CoV-2 may be coinfected with influenza and other respiratory viruses.^[@bibr1-2324709620930540]^ Bacterial superinfection, apparently less common than in influenza, has also been reported.^[@bibr2-2324709620930540],[@bibr3-2324709620930540]^

Coccidioidomycosis (CM) is an endemic dimorphic fungus whose frequency in the southwest United States in recent years is epidemic.^[@bibr3-2324709620930540]^ The California Department of Public Health annual report for 2018 demonstrates a significant increase in CM cases since 2015. The reason for this increase remains unclear.^[@bibr4-2324709620930540]^ The case rate as demonstrated in [Figure 1](#fig1-2324709620930540){ref-type="fig"} would indicate the CM is epidemic in California. There are similar data for Arizona (see [Figure 1](#fig1-2324709620930540){ref-type="fig"}).

![Coccidioidomycosis and incidence rates by year of estimated illness onset, California, 2001 to 2018.^[@bibr4-2324709620930540]^](10.1177_2324709620930540-fig1){#fig1-2324709620930540}

It is inevitable that CoV-2 and CM will be found to coexist in individual patients. A variety of clinical scenarios are possible. Most probable would be a person who contracts pulmonary CM and subsequently develops CoV-2. It is noteworthy that the symptoms of the 2 diseases are extraordinarily similar and include fever, dry cough, dyspnea, myalgia, and headache.^[@bibr3-2324709620930540],[@bibr5-2324709620930540],[@bibr6-2324709620930540]^

Radiographic changes may mimic each other at the margin. Less common will be new CoV-2 infection in individuals with chronic pulmonary CM disease, such as in our case.

CoV-2 may also complicate patients with protracted disseminated disease or primary infection with persistent inflammatory changes (ie, elevated C-reactive protein). Certainly, CoV-2 will occur in CM patients who have largely or entirely resolved their illness.

Methods {#section2-2324709620930540}
=======

Expedited Kern Medical Institutional Review Board approval. Review of the patient's record.

Case Report {#section3-2324709620930540}
===========

Described is a 48-year-old Hispanic male with chronic cavitary pulmonary CM nonadherent with therapy and visits. He also had uncontrolled diabetes. He presented to his primary care provider after having 6 days of fever, cough, and body aches. The primary care provider diagnosed bronchitis and prescribed azithromycin.

Two days later, the patient went to Kern Medical's Emergency Department for weakness, progressive cough, fever, and body aches. His vital signs and physical examinations were unremarkable, including an oxygen saturation of 99% on room air. Complete blood count revealed lymphopenia (absolute lymphocyte count of 1000 cells/µL). Inflammatory markers were not obtained. Chemistry demonstrated a glucose of 317 mg/dL, albumin of 2.6 g/dL, and total protein of 8.3 g/dL. Blood cultures were negative. Rapid antigen testing for influenza A and B were negative. Chest X-ray was compared with prior imaging and revealed an increase in size of the cavitary lesion of the right upper lobe (see [Figure 2](#fig2-2324709620930540){ref-type="fig"}).

![Chest X-ray at presentation demonstrating cavitary lesion of right upper lobe.](10.1177_2324709620930540-fig2){#fig2-2324709620930540}

Computed tomography of the chest revealed ground-glass peripheral discreet infiltrates. New ground-glass opacities were distributed peripherally in bilateral lungs^[@bibr7-2324709620930540],[@bibr8-2324709620930540]^ (see [Figure 3a](#fig3-2324709620930540){ref-type="fig"} and [b](#fig3-2324709620930540){ref-type="fig"}).

![(a and b) Computed tomography (CT) of the chest showed increased ground-glass opacities in bilateral lobes. These were not seen in previous CT chest.](10.1177_2324709620930540-fig3){#fig3-2324709620930540}

Coccidioidal serologic tests were positive complement fixing antibodies, 1:32. Nasopharyngeal swab positive for SARS (severe acute respiratory syndrome)-CoV-2. Hospitalization and was not required and he was discharged home. The patient was called by the emergency department physician and informed of the results. This is the first reported case of cavitary pulmonary CM coinfection with CoV-2.

Discussion {#section4-2324709620930540}
==========

The clinical symptoms of pulmonary CM and CoV-2 infection overlap. The majority of CoV-2 is more acute and CM has a more gradual progression of symptoms.^[@bibr5-2324709620930540]^

Distinguishing laboratory features of CM can include an absolute eosinophil count \>350 cells/µL.^[@bibr9-2324709620930540],[@bibr10-2324709620930540]^ CoV-2 patients commonly demonstrate lymphopenia, thrombocytopenia, transaminases, and an increased ferritin level is typical.^[@bibr11-2324709620930540],[@bibr12-2324709620930540]^ Both demonstrate elevated inflammatory markers including C-reactive protein and erythrocyte sedimentation rate.^[@bibr10-2324709620930540]^

The radiographic features of the disease are significantly different. The typical radiologic manifestations of primary CM is a parenchymal process.^[@bibr13-2324709620930540]^ The lung consolidation can be localized or multi-segmental. While usually, unilaterally it may be bilateral and extensive. The density can vary from ground glass to dense consolidation. The consolidation can also excavate forming thick- or thin-walled cavities.^[@bibr14-2324709620930540]^

CM may be perihilar with evident lymphadenitis and is commonly basilar. The density can vary from ground glass to consolidation. Cavitation is a complication of primary CM.^[@bibr13-2324709620930540],[@bibr14-2324709620930540]^ In this case, the computed tomography demonstrated a new infectious process superimposed on the chronic right upper lobe cavitary lesion, leading to cavitary expansion. The multiple ground-glass opacities, mostly peripherally located, were completely new developments for this patient.

CoV-2 typically manifests as bilateral peripheral opacification, with or without consolidation, intralobular crazy-paving, reverse halo sign, or other manifestations of organizing pneumonia. These findings are nonspecific and are also shared by other processes such as other viral pneumonias, drug toxicities, and connective tissue diseases.^[@bibr14-2324709620930540]^ The less classic the presentation, the wider the differential of diseases that will manifest in a similar fashion. Differentiation by radiographic pattern alone is not reliable.

Follow-up imaging has not yet been done to radiographically correlate therapeutic response to antifungal treatment. Differences may exist in the therapeutic response of the right upper lobe chronic cavitation as compared with the multiple ground-glass opacities. In CM, clinical resolution of symptoms typically occurs before radiographic resolution with antifungal therapy. Radiographic resolution may take months to years or not at all for coccidioidal cavitary lesions. Coccidioidal ground-glass opacities are usually more acute findings and subsequent resolution is anticipated earlier.

The odds of developing severe respiratory failure in CM are quite low. The risk for ventilatory support is much higher in CoV-2.^[@bibr11-2324709620930540]^

Conclusion {#section5-2324709620930540}
==========

The coincidence of CoV-2 and CM is inevitable. This case has had a salutary outcome thus far. Moreover, it is probable that CoV-2 coinfection on more acute pneumonic cases or those with severe chronic pulmonary CM will have worse morbidity and mortality.^[@bibr1-2324709620930540]^ The same may well hold true for patients with chronic disseminated disease, particularly if they have ongoing inflammation.

The patient with stable resolved pulmonary CM without significant permanent lung injury is not probably at risk for more severe CoV-2 than others of a similar age and comorbidity profile.^[@bibr7-2324709620930540]^ This is also likely true for persons with stable disseminated disease without evident inflammation whether on or off antifungal therapy. The patient described in this report has improved from his CoV-2 infection despite active chronic coccidioidal disease with pulmonary cavitation.
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